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2020’s Short and Long-term Impacts
on Agriculture and Energy

Economic and Social Disruption
Economic Recovery

Energy Transition

Covid as Accelerator
Changing priorities
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Ethanol — Key Factors

Short and Long-term Uncertainty Domestic Gasoline
Demand

Permanent Plant Retirement (Shuttering)
Lower Corn Supplies
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US Ethanol Production 2019/2020
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US Ethanol Days in Storage, 2019/2020
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US Corn-Ethanol Margins, 2019/2020
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Ethanol - Points

Renewable Fuel Standard
Small Refinery Waivers —

If 15 billion gallons is the number and gasoline use
doesn’t increase — then we’ll need higher blends

E15
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California Low Carbon Fuel Standard

California has assumed international
leadership

Nation’s largest transportation fuel
market (~¥10% of the total)

Goal: Reduce the Greenhouse gas
emissions associated with transportation

CALIFORNIA

AIR RESOURCES BOARD Uses a Cap and Trade system

Works, legally tested, “built” and is
serving as a model for other states and
nations
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Cap & Trade

Beyond setting strict limits on

emissions, the establishment of ¢, .. Unused
cap & trade systems Emission [] ~ CAP  Allowances
- Limit undesired behavior or IA"owances h

outcomes

C—
- Allow firms to find the best ooo $ ooo
solutions oS0 s |S00

-which could be trade alone
- but could also be innovation!

TRADE
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The Price of Carbon

Monthly LCFS Credit Price and Transaction Volume
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LCFS Impacts: US Corn Ethanol

2019 Volume-weighted Average Carbon Intensity by Fuel Type for Liquid Fuels
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it is a low-carbon fuel ™
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This figure provides perspective on the performance of actual quantities of fuel cansumed in Califarnia.

J I V I Fach sphere represents a cerified fuel pathway; the size of the sphere represents the reported volume of the fuel in 2019, while its
pasition on the harizontal axis indicates the carbon intensity of that fuel.
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LCFS Future Impacts

There is tremendous interest in modeling feedstock
emissions (read corn ethanol).

Building even stronger relationships between

ethanol refiners and feedstock suppliers (corn
farmers)

Businesses don’t compete, supply chains compete

Revisiting a variety of advanced biofuel pathways
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CCUS

Given the high price of carbon, there
are projects across the globe looking at
ways to capture use/sequester carbon.

Among th
Tundra th

e highest profile is Project
at is looking to manage

carbon emissions from MinnKota
Power’s Milton Young Station

Blue Flint Ethanol (near Underwood) is
looking to do the same as is Red Trail

Ethanol.
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New carbon capture project could hel
growers

carbon capture project could help corn growers (KFYR-TV)
By Morgan Benth
Published: Oct. 18, 2020 at 3:59 PM CDT | Updated: 14 hours ago

OGw@MN

BISMARCK, N.D. (KFYR) - A new carbon capture project across from the Blue Flint et



Renewable Diesel

Proposal would convert Dickinson oil refinery to renewable diese]

The recent price of renewable
diesel in California is |

Renewable diesel is biofuel
produced using various bio-
based feedstocks (vegetable ail,
grease, fat) and traditional crude
oil refining processes.

Meets diesel spec. Has an
extremely low carbon footprint.

The Andeavor Dickinson Refinery is located 4 miles west of Dickin

FORUM NEWS SERVICE, 2014 FILE PHOTO
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How to Get Rid of Carbon Emissions: Pay Farmers to Bury Them

‘Regenerative growing practices’ sequester in the soil carbon released from burning fossil fuels

Wall Street Journal, September 11, 2019
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Definitions

Ecosystem Services — benefits from interactions
between people other organisms and the
environment. Includes a variety of products such as
food, fuel, and fiber; services like recreation and
tourism, as well as carbon sequestration and erosion

control.

Ecosystem Service Markets — an institution where
goods and services are bought and sold.
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WTI & Brent Crude 0Oil

Dollars per barrel ——Brent (Oct 2 = $39.99) —WTI (Oct 2 = $38.99)
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NOTES: Latest prices are averages for the week ending 10/2/20.

@ Fedel’a| Reserve Ban K Of Dallas Dashed lines are forward curves. WTI is West Texas Intermediate.

SOURCES: Bloomberg; Energy Information Administration.
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Chart1
Breakeven for New Wells Averages Just Below $50 Per Barrel in Dallas Fed Survey
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NOTES: The question posed to executives was: "In the top two areas in which your firm is active, what WTI oil price does your firm need to profitably
drill a new well?" Lines show the mean, and bars show the range of responses. Executives from 92 exploration and production firms answered this

question during the survey collection period, March 11-19, 2020.
SOURCE: Federal Reserve Bank of Dallas.
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Shut-in Prices for Existing Wells

Dallas Fed Energy Survey—In the top two areas in which yourfirm is active: What
WTl oil price does yourfirm need to cover operating expenses for existing wells?
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NOTES: Line shows the mean, and bars show the range of responses.

m Federal Reserve Bank of Dallas 95 E&P firms answered this question from March 11-19, 2020.
\J SOURCE: Federal Reserve Bank of Dallas.
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ND Monthly Oil Production and Rig Count
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Crude Oil Crack
and Spring 2021 Diesel

Gasoline and diesel
demand has
recovered since the
spring, but jet fuel
has not. This fuel is
being refined to
diesel distillate
raising supplies.
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/E\ The distallation tower of a refinery
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What next?

When/how do incomes of marginalized labor force
recover?

What priorities/consensus (if any) will Washington
have in 20217

Will the dollar weaken and if so will commodities and
agriculture benefit?

How does ND take advantage of carbon/ecosystem
service markets?
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David Ripplinger
701-231-5265
david.Ripplinger@ndsu.edu
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